I. Introduction
Oral Leukoplakia is a clinical term used when any other white oral lesion has been excluded. It is defined as "a predominantly white lesion of the oral mucosa that cannot be characterised as any other definable lesion". Tobacco smoking is thought to be a responsible etiological factor, but idiopathic forms of oral leukoplakia also do exist. 1 The role of alcohol, viruses and systemic conditions need further investigations.
2,3
Oral leukoplakia is not uncommon. Even though it varies significantly among geographical areas and demographical groups, the prevalence of it in the general population usually varies from less than 1% to more than 5%. 4 The rate of malignant transformation of oral leukoplakia into oral cancer varies from almost 0% to about 20% in 1 to 30 years. 4 Recently, a study investigating the natural limit of oral leukoplakia malignant transformation on the basis of European epidemiological data, concluded that the upper limit of the annual transformation rate of oral leukoplakia is unlikely to exceed 1%. 5 Non-homogeneous oral leukoplakias carry a higher degree of risk of transformation when compared with the homogeneous variants.
Since most oral leukoplakias are asymptomatic, the need for treatment is primarily based on the precancerous nature of the lesion. Prevention of malignant transformation is particularly important in view of the poor prognosis associated with oral cancer, with only 30% to 40% of patients still alive 5 years after the diagnosis. 6 Clinical, histological and molecular markers may contribute in assessing the risk of an individual to develop cancer, however a single, evidence-based and clinically useful predictor of malignant transformation for dysplastic and non-dysplastic leukoplakias, is not available at the moment.
Cyclooxygenases (COX"s) are the rate limiting enzymes for high output production of prostanoids (Prostaglandins and Thromboxanes ) from arachidonic acid which play an important role in various pathophysiological conditions. Enhanced synthesis of Prostaglandins, which results from upregulation of COX-2, increases the proliferative activity of neoplastic cells, cancer invasiveness and metastasis, promotes angiogenesis and inhibits immune surveillance and apoptosis.
In recent years, over-expression of COX-2 has been reported in various cancers from colon, stomach, breast, esophagus, pancreas and oral cancer. [7] [8] [9] [10] [11] They play an important role in initiation and progression of carcinomas of various organs. Although many studies have shown over-expression of COX -2 in oral malignant lesions, only few researchers have compared COX-2 in oral potentially malignant disorders & normal mucosa.
An improved understanding of molecular mechanism of disease initiation and progression of oro mucosal diseases would also help to delineate further therapeutic modalities or chemoprevention. The analysis of DNA, RNA, and proteins, obtained from diagnostic specimens, is currently revolutionizing the practice of surgical pathology and heralds a new era of diagnostic and prognostic tests that will greatly influence our dayto-day clinical decision making. The diagnosis of oro-mucosal diseases is fundamentally based on the microscopic study of cells and tissues. This diagnostic method remains the standard by which all other diagnostic tests are measured.
Today, PCR is the single technique that is used almost universally to permit the study of DNA and RNA obtained from a variety of tissue sources. PCR helps in the study of oro-mucosal diseases and provide clearer understanding of their pathogenesis. Since oral leukoplakia has got higher malignant transformation rate, thus in the present study, we have made an attempt to compare the molecular expression profile of COX-2 in oral leukoplakia and normal oral mucosa using real time -polymerase chain reaction (RT-PCR) method.
II. Materials And Methods:
The study was carried out from 2009 -2013 and was approved by ethics committee and institutional board. The present study comprised of 40 subjects with age range 20 -35yrs. The study subjects were categorized into two groups -Group 1: Subjects diagnosed with oral leukoplakia (20), Group 2: Normal healthy subjects (20) .
Subjects clinically and histopathologically diagnosed with oral leukoplakia who have not undergone any sort of treatment for the same were included in group 1 whereas age and gender matched subjects with normal oral epithelia devoid of any deleterious oral habits were considered in group 2. The present study has excluded the subjects with any other concomitant diseases or syndromes apart from oral leukoplakia and also, subjects who were under treatment or who have previously undergone or currently on treatment for oral leukoplakia were excluded from the study.
Informed consent was obtained from each subject. Complete medical history and habit history was recorded. Tissue specimens were collected from clinically diagnosed cases of leukoplakia during minor surgical procedure (Biopsy) and also from normal healthy individuals for evaluating the expression of COX -2 gene. Tissues were collected and transported in RNAse -free plastic vials and RNA was extracted immediately in the laboratory. In the present study we have incorporated the procedure for RNA extraction, PCR, & RT -PCR as suggested by Pandey et al. 12 in their study.
III. Statistical Analysis:
Demographic details were expressed as mean ± standard deviation. The significance of COX -2 expression between the two study groups was calculated using Mann-Whitney test. The Statistical software IBM, SPSS 20.0, was used for the analysis of the data. Microsoft word and excel have been used to generate graphs, tables etc.
IV. Results:
A total of 40 subjects were studied who have been equally categorised into two groups as mentioned in the above section. The total mean age of the subjects studied was (27.93±3.050) years. 10 males and 10 females were included in both the groups (Table 1) . In oral leukoplakia mean COX -2 expression was found to be (0.739±0.078) while it was (0.138±0.103) in controls as given in table 2, graph 1. Table 3 gives the description of COX -2 expression according to age, gender and habits in both the study groups. Graphical representation of the same has been shown in graph 2,3,4.
V. Discussion:
Malignant neoplasms are major causes of fear, morbidity and mortality all over the world. Globally "oral cancer" is the sixth most common cause of cancer-related death. Oral cancer accounts for approximately 30-40% of all cancers in India. 13 Leukoplakia is the most common oral potentially malignant disorder. Etiopathogenesis of oral leukoplakia encompasses two broad categories namely, oral leukoplakia of unknown etiology or idiopathic and oral leukoplakia associated with tobacco use.
14 It is more often found among older and elderly men, and its prevalence increases with age advancement. It has been estimated that less than 1% of the affected men are younger than 30 years old and that the prevalence increases to 8% in male patients older than 70 years old and to 2% in female patients of 70 years or more. Although rates of malignant transformation may vary among studies, probably due to differences in diagnostic criteria and follow up intervals, the morbidity and mortality associated with oral cancer make oral leukoplakia a serious health problem.
Oral leukoplakia has got high chances of turning into malignancy. Oral leukoplakia located on the floor of the mouth, soft palate, and tongue are considered as high-risk lesions, while, in other areas, they may be considered as of low malignancy risk. 15, 16 Thus, epidemiological studies have indicated an early intervention strategy to achieve reduced oral cancer related deaths. The discovery of immunological markers at clinical, histological and molecular level has marked the end of an era of groping in the dark for clues to the basis of cancer. Significant reduction in mortality can be achieved by advances in early diagnosis and implementation of multidisciplinary treatment programmes leading to improvement of survivorship and better quality of life. 17 Different studies 12, [18] [19] [20] [21] [22] have demonstrated overexpression of COX-2 in premalignant and malignant oral lesions related to the degree of epithelial dysplasia. However, few studies 21, 22 have analyzed the expression of COX-2 in OLP. In a study by Lysitsa et al., 22 they did not recognize differences in the epithelial expression of COX-2 when comparing the different degrees of activity of distinct clinical types of OLP. Others 21 also did not find differences in the epithelial expression of COX-2 in OLP samples with different evolution time and prognosis outcome, or when they were compared with dysplastic lesions and oral squamous cell carcinoma (OSCC). A study by Pandey et.al have found overexpression of COX -2 in OPMDs & OSCC but they stated that overexpression of COX -2 is independent of stage of differentiation of disease. 12 In our study also we have got results suggesting overexpression of COX -2 in oral leukoplakia. And we also have found statistically insignificant correlation among oral habits and COX -2 expression. 
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VII. Conclusion
Since most leukoplakias are asymptomatic, therefore oral diagnostician"s vital role should be aimed to prevent such malignant transformation. Thus, we can conclude that COX-2 is overexpressed more frequently in oral leukoplakia. These results would be helpful in differentiating the cases so as to take useful therapeutic and preventive measures. Further longitudinal studies are needed to assess the long term follow-up of these patients to demonstrate the usefulness of the expression of COX-2 as a biological marker in oral leukoplakia.
